There are a range of different services for treating adolescent eating disorders (ED) but there is no clinical consensus and a paucity of research indicating which type of treatment setting is the best. Although it would be ideal to have a specialized ward for these patients what happens when this is not possible? The aim of this study was to evaluate patients with ED hospitalized on a general pediatric ward. A retrospective chart review for 37 patients hospitalized for an ED and followed by a team consisting of an adolescent medicine specialist, a child and adolescent psychiatrist and a dietician on a pediatric ward were re-evaluated. Twenty-four (64.9%) patients were diagnosed with anorexia nervosa (AN) restricting type, 8 (21.6%) with anorexia nervosa binging purging type, 3 (8.1%) with bulimia nervosa (BN) and 2 (5.4%) with eating disorder otherwise not specified. The mean age at admission was 14.79 ± 1.75 years and 7 (20%) were males. A majority were hospitalized due to medical instability. Mean period of time from admittance to medical stabilization was 6.04 ± 4.79 days. The mean period of admittance was 26.4 ± 11.9 days for AN and 23.7 ± 15.03 days for BN patients. The mean calorie intake of the AN group was 607 ± 333 kcal and 2,358 ± 605 kcal at hospitalization and discharge, respectively. Hypophosphatemia occurred in 2 patients during refeeding. Mean total weight gained during the whole hospitalization period was 3,950 ± 3,524grs. This study shows that although not ideal, EDs can successfully be followed on general pediatric wards and could have implications at centers with no specialized wards.
There are a few different treatment options for adolescent patients with an eating disorder (ED) such as; outpatient follow-up, day programs/ partial hospitalization, residential treatment centers and inpatient hospitalization 1, 2 . Patients with ED's are more commonly hospitalized to treat medical complications resulting from the eating pathology, to treat comorbid psychiatric illnesses affecting treatment as an outpatient or for close surveillance of the patient due to risk of self-harm or complications that may occur due to compensatory behavior such as vomiting or laxative/diuretic abuse 3 .
In the current literature, criteria for hospitalization for adolescent patients with an ED are clear but are applied differently in various clinics in different countries depending on the health care systems 4 . Yet, no standard protocols are present for the initial stages of refeeding or the length of recovery and different models for hospitalization programs have been described. Although all programs provide stabilization of acute and severe medical complications, duration of inpatient management and approach to refeeding may change according to the center the patient receives treatment 4 . While some centers offer specialized inpatient care on wards specifically designated for EDs only, others like ours offer treatment on general pediatric wards designated for the adolescent age group but not specific for ED, where the ward staff have no psychiatric training. The treatment facilities available for these patients depend on many factors ranging from insurance issues to hospital policies 5 .
Although it would be ideal to have a separate ward for adolescents with ED, can these patients successfully be treated on pediatric wards? The aim of this paper was to explore the experience of an Adolescent Medicine Clinic with no specific inpatient unit for patients with ED that admit their patients with ED to a general pediatric ward for the adolescent age group and to discuss refeeding approaches and goals for discharge in this type of setting.
Material and Methods

Study population
This retrospective evaluation took place at Hacettepe University, Division of Adolescent Medicine. Between January 2010 and April 2016, 37 adolescents met criteria for admission to the general pediatric ward of our hospital.
During January 2010-May 2013 diagnostic criteria of DSM-4 -TR was used whereas after May 2013 DSM-5 criteria was taken into account. The patients were initially evaluated at the Division of Adolescent Medicine. Clinical interview was used as a diagnostic tool. They were then re-evaluated by the Department of Child and Adolescent Psychiatry where the diagnosis was confirmed.
Patients were hospitalized if they met one or more of the following criteria for admission to the inpatient ward: severe malnutrition (<75% expected body weight) and no successful follow-up as an outpatient, vital sign instability (bradycardia <45/beats per minute, hypotension <80/50 mm Hg, hypothermia <36°C), orthostatic changes in pulse (˃35 bpm) and blood pressure, severe dehydration, cardiac arrhythmias, electrolyte disturbances, acute food refusal, uncontrollable binging and purging. Our hospitalization criteria were based on the guidelines published by the Society for Adolescent Health and Medicine 3 .
Patients were accepted to a general pediatric ward for adolescent age group. A team consisting of an Adolescent Medicine specialist, a Child and Adolescent Psychiatrist and a dietician that has specialized in ED provides care for in-patient treatment; on the ward a pediatric consultant with 3 pediatric residents (two first, one third year) and 2-3 interns (6 th year medical students) are on duty. Nursing professionals on the ward have pediatric but not psychiatric training.
Study design
All information was obtained by a retrospective chart review. Type of ED, demographic factors such as age and sex, anthropometric measurements such as weight and height at admittance and the presence of an electrolyte imbalance was recorded. Duration of illness and total weight loss were obtained from the patient's history. Detailed dietary intake and calories at admittance was recorded by a pediatric dietician from a diet recall, since the symptoms began. Body mass index (BMI) was calculated (weight in kilograms divided by the square of height in meters). A detailed menstrual history including weight at last menses was obtained.
Baseline weight was defined as the weight obtained at 07:00 am on the first full day after admission. For each subject, change in weight was calculated for each day of hospitalization. Length of stay was defined as the number of full days from admission to discharge. For patients with two hospital admissions, first admission data was included in the descriptive statistics. Details about the second admission were given in the results section. The Research Ethics Board of Hacettepe University approved this study.
Medical and nutritional rehabilitation
The initial goal of inpatient treatment was medical stabilization, such as stabilization of vital signs and restoration of electrolyte balance and homeostasis, which was ensured through nutritional rehabilitation. If the patients were medically unstable, they were placed on bed rest until vital signs improve. All patients were followed with 24-hour cardiac monitoring for bradycardia or arrhythmias until stable. Orthostatic changes of blood pressure and pulse were monitored every morning and vital signs were continuously evaluated during the day at hourly intervals.
Nutritional rehabilitation was started as soon as the patient was hospitalized and initial calories served depended on the type of ED and also the patient's diet history and calorie intake before hospitalization. If the patient was consuming a calorie less than 750 kcal/day, then 750 kcal divided into 3 meals was started. If the patient was consuming greater than 750 kcal, then 250 kcal was added to the consumption and depending on the calories divided into 3 main meals and 1-3 snacks. For patients with AN, the meal plan was managed according to daily weight gain, (which was measured in a gown daily before breakfast, after urination) and increased 250 kcal if weight gain was less than 200 grams/day. An inpatient weight gain criterion of maximum 1.0 kg/week was accepted safe to avoid complications of refeeding. Patients were followed closely for refeeding syndrome and electrolytes were obtained daily for the first 5 days and longer if necessary. Nutritional rehabilitation was started by eating regular food whenever possible. Liquid nutrition supplements per oral or by nasogastric tube feeding if they denied drinking were used for short term if necessary, such as during refusal to eat regular food.
A six-meal-a day plan (3 main meals and 3 snacks) was initiated for BN patients. The calorie amount was calculated according to daily consumption on admission.
All meals were accompanied by the residents or interns to ensure that the meal was consumed. For patients with a history of purging, the bathroom was locked for at least half an hour after each meal. All patients were on strict bed rest until medically stable.
Criteria for discharge were medical stabilization and nutritional rehabilitation, regular consumption of all meals with no reported binge eating or vomiting and an establishment of therapeutic alliance for the psychiatric followup as well as initiating weight restoration. Full recovery of weight to ideal target weight was not a criterion for discharge but an outpatient treatment goal for patients with AN. Target weight was estimated according the weight of regaining regular menses for females, growth charts for males and females who did not have menarche and additionally the median weightfor-height adjusted for age.
Results
Thirty-seven adolescents with ED met criteria for admission to the general pediatric ward of our hospital. According to diagnostic criteria for ED's (DSM IV-TR and DSM 5), 24 (64.9%) patients were diagnosed with anorexia nervosa restricting type (AN-R), 8 (21.6%) with anorexia nervosa binging purging type (AN-BP), 3 (8.1%) with BN and 2 (5.4%) patients with Eating disorder otherwise not specified (EDNOS). The 2 patients with EDNOS and their parents refused inpatient admittance and Fourteen AN patients had compensatory behaviors other than vomiting, which were over exercising (n: 8), use of laxatives (n: 5), and diuretics (n: 1). None of the patients had pre-existing medical-comorbidities. One patient with AN was also diagnosed with obsessive compulsive disorder.
Indications for hospitalization have been given in Table II . A majority of patients were hospitalized due to medical instability (n : 29). Bradycardia and hypothermia were the most common physiological instabilities. Vital signs of patients at admittance have been given in Table III . Three patients were found to be severely dehydrated and one of them was diagnosed with acute renal failure at the time of admittance due to severely restricted water intake. All severely dehydrated patients were treated with intravenous fluid administration (mean rehydration period: 2.67 days) and the renal functions of the last patient also improved in two days with rehydration. Eighteen patients who were admitted due to their medical instabilities were also severely malnourished (weight was under 75 th percentile) at admission. Low triiodothyronine syndrome was present in 23 patients with AN. Low bone density, z-score lower than -2, was detected in 4 patients via dual-energy X-ray absorptiometry. The Comorbid diagnosis that interferes with the eating disorder 1 (2.8)*** During the hospitalization period mean weight gained was calculated as 247 ± 1057 g during the first week, 1,109 ± 1,018 g during the second week, 1,143 ± 793 g during the third week and 1,422 ± 1,199 during the fourth week. Mean total weight gained during the whole hospitalization period was 3,950 ± 3,524 g.
Twenty patients with AN (62.5%) succeeded to reach their target weight and the mean interval between the date of admittance and the date of reaching the target weight was 6.3 ± 4.3 (min-max: 2-18) months. Only one patient with AN had been able to reach her target weight at the period of discharge and this was probably because her hospital stay was the longest at 61 days.
Among the 35 patients 17 completed the outpatient follow-up in the Adolescent Medicine Clinic as they reached and maintained their target weights and are now only followed yearly. Mean follow-up period of these patients after discharge was 16.1 ± 9.8 (min-max: 4.0-35.0) months and mean interval between the date of admittance and the date of reaching the target weight was 4.9 ± 3.0 (min-max:1.0-13.0) months. Five patients discontinued their outpatient treatment before reaching their target weight and mean follow-up time of these patients was 7.8 ± 5.5 (3.0-13.0) months. Thirteen patients that are still being closely followed at the division have been followed for a mean period of 8.0 ± 7.0 (min-max: 2.0-24.0) months. Among these patients 6 have reached their target weight and the mean interval time from their admittance to the date of reaching the target weight was 8.2 ± 6.6 (min-max: 1.0-18.0) months.
Of the 25 female patients 5 patients with AN were premenarchal, and the remaining 20 had lost menstrual cycles. The mean duration of amenorrhea was 6.63 ± 4.31 (3-18) months. The mean time for the onset of menstrual cycles after admission was 7.1 ± 6.15 (3-22) months in 11 patients. Among the remaining 9 amenorrheic patients, 5 had rejected to continue their outpatient follow-up and the remaining 4 patients are still being followed. All premenarchal patients had reached their target weight and four of them completed the outpatient treatment. drip infusion was used in one patient. The mean period of nasogastric tube feeding was 2.5 ± 1.3 days (min-max:1-4). Enteral formulas were given to 12 (37.5%) patients with AN. During hospitalization one patient developed peripheral edema as a complication, which was thought to be related to protein over consumption.
All except two met the discharge criteria for completion of treatment as an inpatient. One patient dropped out of the program on day 21 of her hospitalization, after the decision of her staying in the pediatric ward without a companion was rejected by the mother. She came back 4 months later, was re-admitted and this time completed the course with a hospitalization period of 25 days. The second patient was also discharged 2 days after her hospitalization against medical advice. After 36 days of outpatient follow-up she was readmitted for a course of 21 days.
After completing treatment as an inpatient, 2 patients were re-admitted. One was a patient with AN-BP who was admitted due to acute food refusal and stayed in the pediatric ward for 32 days. One month after her discharge she was admitted to the child intensive care unit due to severe bradycardia and hypotension. After three days her vital signs became stable and because her binge and vomiting attacks were uncontrollable and she was now over 18 years of age, she was referred to the psychiatric ward for adults of the same hospital. Total hospitalization period of her second admission was 46 days. The other patient's diagnosis was AN-R and she refused follow-up as an outpatient after discharge and we later found out that she had been readmitted to another hospital.
Discussion
The aim of this study was to evaluate the outcome of patients with an ED needing hospitalization on a general pediatric ward. Services for treating eating disorders range on a continuum of intensity from inpatient hospitalization at specialized ED facilities to residential care to partial hospitalization programs to varying levels of outpatient treatment 2 . Decisions about the best treatment setting in which to manage an adolescent with an ED depends on the nature of the disorder, medical and psychological complications, availability of facilities and insurance issues 6 .
Evidence shows that the outcome of adolescents with eating disorders treated in specialized eating disorder facilities where staff has experience and expertise in treating eating disorders is superior and evidence that structured programs of care improve outcomes has been shown for a number of different disease areas not only ED's 7 . This being said, major restrictions in selecting the most appropriate treatment setting include geographic proximity or lack of specialist centers that limit access, deficiency of data for comparing cost and effectiveness of different settings and inadequate insurance coverage, that limit access to effective care. So what happens when specialized centers are not available?
At our hospital patients are hospitalized on a general pediatric ward but followed by an ED team consisting primarily of an adolescent medicine specialist, child and adolescent psychiatrist and a dietician. As can be seen from the results of our study, hospitalization of our ED patients was managed successfully and we do believe this approach to have certain advantages that should not be overlooked.
A majority of these patients are extremely malnourished, and therefore compromised, with severe medical complications. When we evaluate the guidelines for hospitalization of an adolescent for an ED 3 , the majority of these recommendations are medical. If these patients are followed on psychiatric wards where pediatricians are not always on call this can also lead to major problems as psychiatrists and medical staff in psychiatric wards may not have sufficient training to handle severe medical complications and emergency medical equipment is not sufficiently accessible for dealing with a sudden change in the condition of a severely ill patient.
Additionally, more interventional procedures such as the need for a nasogastric tube placement are also placed by pediatricians or pediatric nurses on our wards this is also another advantage as on a psychiatric ward trained staff may not always be available.
Adult ED patients are commonly hospitalized on psychiatric wards and followed solely by psychiatrists but the decision of where to treat an adolescent ED patient should be evaluated carefully. The presence of an adolescent medicine specialist or pediatrician is of extreme importance when the patient is an adolescent as a psychiatrist may not be aware of the unique physiologic, metabolic, and developmental differences between adolescents and adults.
In our country, the number of child psychiatry inpatient wards is also limited. The only other option for an ED patient is the adult psychiatric ward in our institution. Being amongst adults with chronic psychiatric illnesses can sometimes be very traumatic for the adolescent as we have experienced with some of our own patients.
There are three main parts to the goals of inpatient treatment, first is medical stabilization, second nutritional rehabilitation and third achievement of goal weight 8 . A major limitation to our inpatient setting was that we were not able to complete the third part of treatment.
Studies show that one of the most important findings in predicting the prognosis of an ED patient is weight at discharge 9 . The main reason for this is that the hospital is a tertiary care hospital which receives referrals from all over the country, the need to hospitalize patients more often exceeds the capacity of our inpatient wards so that after our patients are medically stable and nutritional rehabilitation has been achieved we are asked to discharge them in order to make space for other patients needing critical care. When we evaluate the literature there is conflicting evidence to guide as to what the most appropriate length of stay is and studies have shown the length of hospitalization for adolescents with AN ranged greatly 4 . A trial by Madden et al. 10 compared brief hospitalization for medical stabilization with prolonged hospitalization for weight normalization. In this trial the authors evaluated differences in outcome as measured by changes in weight and ED pathology which they measured by using the Eating Disorder Examination Scale 11 . No significant differences were observed for each group and they emphasized the significance on costs savings when adolescents were hospitalized for a shorter length. Whereas in another study by Steinhausen et al. 12 , they showed that hospitalization of near to normal weight improves outcomes and decreases the need for hospitalization over the course of the illness. A study evaluating the variations in admission practices for adolescents with AN in North American showed that the length of stay ranged from 2-90 days. It was argued that the variations were due to whether the physician worked in a setting were insurance was an issue 4 . In our study the mean period of admittance was 26.4 ± 11.9 days (min-max: 9-61) as insurance is not a factor in health care decisions in Turkey this did not affect our decision to discharge.
We are also confronted with other problems while following ED patients on general pediatric wards. A major advantage to a specialized ED ward is that the patient's daily activity is structured so that the patient has a full day program. But on our general pediatric wards, we are not able to offer such facilities and our patients spend a majority of their time just watching television, reading or searching on the web. Lack of things to do gives them time to dwell on their ED problem which is something we do not want.
An important part of the psychiatric inpatient treatment is that of separation and individualism. Studies show that certain patients with AN have been unable to psychologically separate from their parents which results in a failure to attain any stable sense of their own body 13 . This can be achieved during hospitalization by separating the parents and adolescent but again this can be difficult in a pediatric ward when every other patient is allowed the companionship of one of their parents.
Another problem is that due to hospital policies, we are not able to offer the patient a trial stay home period or to make the changeover smoother. We have no residential day care treatment centers. Having no system of transition can make it hard for the patient to adapt. Additional problems are that the nurses on the wards are pediatric nurses and have no formal psychiatric training. Each hospital room has 2 beds which means we are not able to isolate patients which may be necessary if for example the patient also has suicidal ideation. We have had the parents of the child in the bed next to our patient try to feed or encourage them to eat. Monitoring intake is usually undertaken by the interns but on a busy ward this too can sometimes be overlooked.
In this patient population, the primary goal of physiologic stabilization of vital signs through 17 . The argument behind the 'treating faster and higher' lies behind the evidence that demonstrate that patients discharged at a low weight are rehospitalized at a greater rate than those who achieve their treatment goal weight within the hospital 12, 18 .
At our institute we basically follow a 'start low, increase slow' protocol but in a very individualized manner, with no constant standard beginning protocol. Thus, this sometimes but not always means "start low" depending on the diet history of the patient. However, "increase slow" applies to most patients depending on the daily weight gain follow-ups which is mostly the consensus in the literature. The subjects admitted to our hospital were started on a mean calorie of 974 kcal and discharged with a mean calorie of 2,360 kcal.
We prefer to be on the safer side of refeeding on busy pediatric wards and our more conservative strategy was successful as none of our subjects developed refeeding syndrome, only 2 required phosphate supplementation, and a mean weight gain of 4 kg were achieved.
T h e d e b a t e c o n c e r n i n g p r o p h y l a c t i c phosphate to prevent refeeding syndrome continues. While some authors advise that daily phosphate supplementation should be given to all hospitalized patients during the initial hospitalization period 19 , others like us recommend close early monitoring and supplementation only when phosphate levels begin to decline 16 . Hypophosphatemia occurred on the second and third day of admission when receiving 1,000 and 1,250 kcal respectively in 2 of our patients. There were no adverse events or clinical symptoms requiring any extra medical intervention except for oral neutral phosphate supplementation. Additionally, authors of protocols that opt to treat prophylactically have still closely monitored their patients for the first week which means patients will still have blood drawn daily.
In conclusion, the results of this study show that patients with ED can successfully be followed on general pediatric wards with the appropriate team. We do not suggest that this approach can replace special ED units and although the conditions are not ideal, the results of this approach are encouraging and could have implications at centers with no inpatient wards specific for ED patients.
